OIITHMAJIbHOE  yilPABJIEHHE  FIPOUECCOM  OPOUIEHHA  HA 

BA3E  MET  OH  A  HHHAMMHECKOIO  nPOITAMMHPOBAHHH 

3.1\  AJIHEB,  KaiiAHaaT  ccAbCKoxo3HHcrBemibix  nayK 
A3ep6aMA/Ka>!CKIlH  HlIH  3p03HH  M  OpOUICHMH 


Mctoh  HiiHaMHMecKoe  nporpaMMiipoBaHHC  iio3bo- 
J1HCT  MeTKO  CTHBHTb  MHoroiuaroBbie  3aflami  on- 
THMH3auHH  pa3BHBaiomHxca  bo  BpeMemi  npoueccoB,  B 

KOTOpbIX  pCIUCHHH  AOA/KHbl  npHHHMaTbCH  Ha  KUWAOM  • 

marc,  h  (J)opMynHpoBaTb  3aaaMH  c  cahiioh  tohkh  3pe- 
nm.  yKa3biBaK>WHe  nyTb  pa3pa6oTKH  KOHKpeTHoro 
BbiHHCJiHTejibHoro  npouecca. 

OcHOBHbic  xapaKTepubic  oco6eHHOCTH  NieTo/ia 
AHHaMHHCCKoro  iiporpaMMH-poBaHna: 

1)  (jjopMyjiHpoBaHHC  npHHUHna  oiroiManbHocrH; 
2)  norpy>KeHHe  kohkpcthoh  3anaHH  onTHMim- 
uhh  b  ce.MCHCTBO  Goacc  npocrbix  3anau; 

3)  nojiyHciiHC  KoneHHoro  pe3ynbTaTa  b  4>opMc  pc- 

KyPPCHTHO-fj)yHKUHOHaJIbHbIX  yiipaBJICHHH  OTHOCH" 

TeJibHO  3KcrpeMaabHoro  3iiaHCHHH  KpuTepun  Kanecr- 
Ba. 

Mctoa  HHHaMHMccKoro  nporpaMMupoBamifl,  no 
cymccTBy,  hc  /iaci  chhhoto  anropHTMa,  c  noMombio 
KOTOporO  MO>KHO  6bIJ10  Obi  pcUiaTb  JJK)6yK)  3KCTPe- 

Majibnyio  3a;ialiy.  3to  cKopee  iioaxoa  k  peuicHHio  3a- 
aaMH.  iipHHUitn  cc  pcuienHa,  t.k.  cymccTBycr  6ojibinaa 
cjic»Kiioc7b  nepcxoaa  ot  (JiyiiKUHoiiaabHUX  ypaBiicmm 

K  ofKCllC’IHBalOlUHM  11X  pCUICHHC  ajiropii  iMaM. 

TaKHM  o6paaoM,  cymiiocrb  MCToaa  AHHaMH'icc- 
koio  nporpaMMHpoBaiuiH  aaKJno'iacrcH  b  tom,  mto  pc- 
njCHHC  N  -  uiaronoii  3afla*m  c  noMouibK)  cneuHaJibHbix 

pCKyppCIITIIWX  COOTHOUICIIHH  3BMCHJICTCS  HOCJlCAOBa- 
TCJll»HOCT bK>  pCUICHHM  OZlHOUJa-1  oboh,  iiByxuiaroBOH, 

N-l.  N-uiaroBoS  saaan.  II pn  stom  na  Ka*aoM  marc 

pemaeTCH  o^HOMcpiiaB  saaaqa  onTHMHjauHH,  T.e. 
HIUCTCM  T OJlbKO  ofliio  yiipaBJicHne  (bmccto  bccx  in  yn- 
paBBCHHA  nepnoHa'iaJibHoii  aaaa'in).  3ro  Kap/unia.Tb 
hum  o6pa30M  yupomacT  npoucaypy  oiiniMMsaumi 

Ytomhum  crpyK-rypy  3aaa*in  onTiiMHjaum  p  - 

MB  opoiiiciuifl  ce.TbCKO-xosmlcTBCHHb.x  Kyjibryp  _  a - 

CMaTPHBacMafl  saflaia  upcflcraBJmeT  flHCKpeTHb,„ 

luaroBbifl  upouecc  npnimTim  pemcHHH  o  Ht”0R  ^ ‘  • 

CTII  HOJIllBa  II  BblCopa  nOJlHBHOH  HOpMb,  „ 

Ha  K«)KJI0M  Hi  maroB  BbiCwpacTca  oxiho  ) 

Mbix  3H3HCHHH  yiipaB  iaiomcH  nepeMeHHO  HHCTd 

hoh  HopMbi),  3aiiaqa  onpcaeacHa  ana  mo 

maioB  h  ..Meet  crpyKrypy,  hc  jaBHcauiyK.  or  wHC-na 

lnal  °Bbi6oP  ynpaBJicHHB  (nommiiofl 

6om  ii3  maroB  (iianpiiMep,  Ha  J*TOM  IUa  Kothhc- 
iia  npcflbiaymiiH  j-1  Uiar,  h  nocnc  hck°wPo  o  ^ ' 
ciBa  (iianpiiMep,  K)  maroB  bbhbhhc  ocra «N 
K)  maroB  hu  BeJiHMHiiy  Kpii  repHfl  33BHCH  - 

CTOMHHH  CHCTCMbI  B  KOHUC  K-TOfO  pMUCHHB  If  IlpHHH 
MaCMblX  IIOCJICHCTBMH  (N-K)  pCUICHHH. 


Bbiuie  OTMenailocb,  mto  npHMeHJieMaJ!  Mone;ib 
ymep6a  He  ymiTbiBaer  npcAHcropnn  npouecca.  Tohho 
T3K>Ke  3aTpaTI>I  Ha  j-TblH  nOJIHB  He  3&BHCHT  OT  3aTp2TT 
Ha  npcHbinyiune  -  npenHCTopmi  hc  bjihhci  Ha  cootbct 
cTByiomyio  cocTaB-Jinioinyio  ooiuhx  norepb. 

flna  xapaKTepucTHKii  cbji3H  noKa3arena  3<]>q>cK- 

thbhocth  Bcero  npouecca  c  noKaiareJiHMii  3(|<^ckthb- 
hocth  0Tiie.TbHbix  ero  maroB  Qx,  K=1  ...N,  BocrioJibio- 


BaBiiincb  ypaBHeHHew  (1  ),  noJiynnM. 


Q  =  ^  c  j(J(t)dt  +  P2k  (Hr) 

r  (K-\) 


N 

-I® 


(i) 


A>  1 


H3BecTHbi  OTa  ochobhwx  noflxoaa  k  pemeHHio 

(iivHKHHOHa.ibHbix  ypaBHCHHii  flimaMH'iecKoro  npo 
rpaMMHpoBaHHB  [1].  ncpBb.fi  -  aimpoKCHMaitHB  b 
(hvHKUiio-iiaJibHOM  npocTpaticTne,  hjih  peKyppcHTHbii 
MeTOfl,  COCTOHT  B  HOCHeflOBaTCJlbHOM  HaXOJKVXCHHH  Oll- 

THMaJibHbix  peuieHHH  Aim  Bee  6oAee  yflAHHUiomiixca 
npoueccoB.  iiokb  hc  6y.ueT  nafiACHO  OHTHMaAbHoe  pc- 

IUCHHe  AJia  npouecca  Hy>KHOH  iUIHHW. 

'  Btopoh  noiixpA  -  annpoKCHManMA  b  npocrpanc  r- 
bc  noBeAemiH,  hah  HTepaiiHomibin  MeroA,  ochobah  na 
paccMOTpennn  3aAaHH  bo  bcch  ee  nojino  re  c  caMoro 
nanajia.  HeKOTopoe  nanaJibHoe  npn6jin>KeHne  pciue- 
HHH  (oriTHMajibHoro  noBejreHHfl)  nocjieAOBaTCAbno 
yjiywuiacTca  jio  Tex  nop,  noKa  hc  naxoAHTca  onin- 
MaAbHoe  peiiienne.H  lepanHOHHbin  iioaxoa  npe;ma3- 
HanaercH  jinn  npoueccoB  npaKrunecKH  oecKoncMiioH 
AAHHbi .Hjih  npoueccoB  kohchhoh  A^'iHHbi  win  naxo>K- 
AeHHH  onTHMaJibHoro  peuieHHH  ncnoAbiyeicH  pcKyp- 
pCHTHblH  MeTOA. 

nPH  peuieHHH  cl)yHKUHOHaAb!lbIX  y paBHCHHH  AH- 
Ha.MHMecKoro  nporpaMMiipo-BanHa  /uia  HaxoacACHHH 
OnTHMaAbHOIO  peiUCHHH  IIpH  onpCAeJieHHH  epOKOB  H 
HOpM  nOAHBa  npHMeHHeTCH  pCKyppCHTHblH  MCTOA. 

flAH  peuieHHH  3auaiIH  OHTHMH3aHHH  o6o3HaMHM 
COCTOHHHC  CHC'reMbI  (iIOAH  OpOUICflMH)  MCpC3  BCKTOp  Y, 
KOMIIOIieHTaMH  KOTOporO  HBAHIOTCH  BCC  KOMHOHeH  I  bl 
BCKTOpa  X,  a  TaK/KC  Te  H3  KOMnoneHTOB  BCKTOpa  HHTe- 
rpaAbHbix  orpaiiHHeHHH  (o6o3HaHHM  hx  ncpc3  Z ' ),  ko- 
Topbie  He  BXOAHT  B  COCTBB  KOMIIOIICHTOB  X.  U3MCHe- 
HHH  Z'  BbI3B3HbI  Bbl6opOM  TeX  HAH  HHbIX  yHpaBACHHH. 
HanpHMep,  npn  orpaHHHCHHOH  opocHTeAbHon  HopMe 
no  Mepe  npoBeueHiiH  iiojihbob  o6i>eM  AOCTyiiHOM  ajih 

HcnoAb30BaiiHH  BOAbi  coKpaiuaeicH. 

HanaAbiibiM  yejioBHCM  ripn  pememiH  (jiyiiKUHo- 
HaAbHbix  ypaBHeiiHH  HBAHeTCH  oGbeAHHemie  Xfl’i.)  h 

npaBbix  Hacrefi  Z'.  Ecah  HHTerpaAbHbie  orpami'ienHH 
OTCyTCTByiOT,  TO  y  COOTBCT CTByCT  XlY=X. 
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riponecc  ynpaBJiciiHH  npe/ino.naracTCH  nncKpeT- 

HblM  BO  BpeMeHH  C  paBHbIM  BpCMCHHbIM  HHTCpBaJIOM  X 
MOK/iy  ynpaBJTCHHjiMH  (nojiHBaMu),  xoth  HUTepBaji  x 
MO>KCT  6bITb  IienOCTOHHCH  II  MeHHeTbCH  B  3aBHCHMOCTH 

ot  cMTyauwH  Ha  opouiaeMOM  nojie. 

KaK  6biJio  cKa3aHo  paHee.  cymnocTb  Mero.ua  /m- 
HaMHwecKoro  nporpaMiipoBa-miH  3aKJiiowaercH  b  tom, 
hto  pemeHnc  N-maroBofi  3a/uiHH  c  noMombio  crieim- 
ajib-Hbix  penyppcn  rubix  coornouieHiin  3aMeHHeTCH  rio- 
c.re^oBaTejibHocTbio  penicillin  o/momaroBou,  /myxiua- 
roBOH,  N-l,  N-uiaroBbix  aanan.  ripn  stom  na  Ka>K,aoM 
mare  pemacTCH  o/uioMepnaH  aa/iana  onTHMH3auHH, 
T.e.  HMeeTca  TojibKo  oxmo  ynpaBJieHne  (bmccto  Bcex  N 
ynpaBJieHHH  nepBonanajibHOH  3anaHH). 

OnTHMajibiioe  pemeHiie  nocrraBJieHHOH  3a/iaHH 
HaXOJIHTCH  B  pe3yabTaTC  peaj]H3aUHH  BblHHCJlHTCJIb- 

hoh  nponc/iypbi,  coctohluch  H3^Byx  OTanoB.  Ha  npen- 

BapHTejibHOM  3Tane  (npn  "oGpaTHOM  xoue")  ocyme- 
ctbjihctch  pacneT  ycjiOBiio  onTHMajibiibix  ynpaBJieHHH 
h  pacneT  3HaHeiiHH  (fjyHKUHOHajia  KanecTBa  (ycnoBiio- 
onTHMaJibHbix  noTcpb-aaTpaT  Ha  nojiHB  h  ymcp6a  npn 
ae^HUHTe  Bozmbix  pecypcoB)  rum  N-npoMOKyTOHHbix 
3aaan,  oTJinnaiomHxcH  jhjihhoh  iniTcpBajia  cymecrBo- 
B3hhh  ynpaBJHieMoro  nponecca.  ripn  3Tom  yKa3aHHbie 
ynpaBJieHHH  h  3HaHeiiHH  ([lyiiKUHonajia  paccnHTbiBa- 
iotch  nnn  Bcero  ^Hana3ona'.B03MO>KH6ro  H3MeHeiiHH 
coctohhhh  ynpaBJiHeMOH  chctcmbi  (nojin  opomemiH). 

npn  3TOM  HaananaeMaa  HopMa  noniiBa  onpcne-' 
JineTCH: 

1.  cpcmiero/ioBbiMH  (3a  HecKOJibKO  jict)  craTuc- 
THHCCKHMH  3H3HeHHHMH  HCnapeilHH  3a  COOTBeTCTByiO- 
ihhc  uhh  BereTauHH  cejibCK0X03HHCTBCHHbix  Kyjibryp; 

2.  cpe^neroziOBbiMH  (3a  HecKOJibKO  ;ieT)  CTaTHC- 
THHCCKHMH  3HaHCHHHMH  OCa^KOB  3a  COOTBCTCTByiOmHe 
RHU  BereTauHH  cejibCKoxo3HHCTBCHHbix  KynbTyp; 

3.  cpe^Hero^OBbiMH  (3a  HecKOJibKO  JieT)  cTaTHC- 
THHeCKHMH  3H3HeHHHMH  BJiaHOIOCTH  H  TeMIiepaTypbl 
B03nyxa  3a  cooTBeTCTByiomHC  zum  BereTauHH  ce;ibxo3- 
KyjibTyp; 

4.  HajiHHiieM  rpyHTOBbix  bou. 

npn  pacueTe  nojuiBHon  HopMbi  yuHTbrnaioTcji 
TaK>Ke: 

1.  cpeuuecyTOHHbiH  ue^HUHT  BouonoTpe6ueHim; 

2.  THn  KyjibTypbi  h  (f)eHOJiorHHecKa>i  (J)a3a,  b  ko- 
TOpOH  OHa  HaXOUHTCJi; 

3.  ruimia  KopHeBOH  CHCTeMbi  pacrremiH; 

4.  thii  nouBbi; 

5.  npouoJi>KHTenbHOCTb  pacueTHoro  nepuoua  Be¬ 
reTauHH  c/x  KyjibTyp; 

6.  K03(jxj)HUHeHT  cMauHBaHH>i  JiiicTOBOH  noBepx- 
HOCTH  paCTeHHH  npH  HMnyJIbCHOM  UO>KUeBaHHH; 

7.  K03(])(j)HUHeHT,  yHHTbIBaiOmHH  IlOTepH  BOUbI  B 
30He  uo>KueBoro  o6;iaKa  Ha  HciiapeHHe  npn  uo^KueBa- 
hhh; 

8.  KJIHMaTHHeCKHH  K03(|)(})HUHeHT  HCnapCHHH 
paCTeHHH  b  pa3JiHHHbie  hx  ([)a3bi. 

Yuiep6  oupeuejuieTCH: 


1 )  oTKJioueHiieM  ycjioBHH  BJiaroo6ecneiieHHocTH 

ot  ycuoBHH,  cnoco6c-TByiomHX  nojiyHemno  waKcu- 
MajlbHO  B03MOKHOTO  HpH  UaHHOH  arpOTCXHHKe  H 

ypoBiie  nJiouopouHM  uouBbi  ypo?xaa  b  tcmchhc  Bcero 
BereTauHOHHoro  nepnoua; 

2)  UeHHOCTblO  B03ACJTbIBaCM0H  KyjibTypbi. 

npn  "npflMOM  nouxoue"  (ua  3aK/noMHTejibnoM) 
ocymecTBUJicTCH  Bbi6op  Tex  H3  ycjiOBiio  onTHMajibiibix 
ynpaBJieHHH,  KOTopbie  cooTBercrByioT  peajibHOMy  co- 
CTOHHHK)  CHCTeMbi,  T.C.  TOMy,  B  KOTOpOM  CHCTCMa  Ha- 
xouHJiacb  b  nauajic  ynpaB-JiemiH  (nanpHMcp,  CTapTo- 

BOH  BJia>KHOCTH  nOHBbl)  H  UaUCC  TCM,  B  KOTOpblC  OHa 
npHxouHT  npn  npujio)KCHHH  k  neu  Ha  npeubiuyuieM 
mare  TojibKo  hto  uaHUciiHoro  ynpaBJieHHH. 

KouKpeTH3iipyeM  aJiropiiTM  BbiHHCJieHHH.  B  Ka- 
HCCTBe  UHCKpeTa  IIO  BpCMCIIH  Bbl^paHbl  CyTKH.  Pac- 
CMOTpeH  MaKCHMaJlbHO  B03M0>KHbIH  BpCMCHHOH  HH- 
TepaBJi  ynpaBJieHHH  -  ot  ceBa  no  Koiiua  BererauHH. 
BBeneHbi  cueuyioume  o6o3HaneHHH: 

K  =  1,  2,  ...N  -  HOMep  iuara.  npn  o6paTHOM  xo- 
ne  yBejiHMeHHO  K  cooTBercTByeT  jibhjkchhio  k  Hanany 
'  BereTauHHj  c  upyrou  croponbi  K  -  3to  HOMep  cyTOK, 

OTCHHTbIBaeMbIX  OT  KOHUa  BereTauHH  H  HBUHlOmHMCH 

•  -■  . 

HanajioM  paccMaTpiiBaeMoro  HHTepBaJia  ynpaBJieHHH  b 

# 

peKyppeHTHOH  npoueuype. 

T»  -  Hanajio  HHTepBaJia  ynpaBJieHHH  T»=(N-K)-r, 

•  • 

T*  -  kohcu  ynpaBJieHHH,  coBnauaeT  c  kohuom  Be- 
reTauHH; 

r-  UJiHHa  (b  cyTKax)  yKa3aHHoro  HHTepBaJia; 
y>  -  BeKTOp  coctohhhh  CHCTeMbi  b  Hauajie  ot  ceBa 

cyTOK,  T.e.  B  MOMCHT  (l-l)T\ 

Hi  -  ynpaBJieHHe  (HopMa  nojiHBa)  b  /-Hbie  ot  Ha- 

Haua  BereTauHH  cyTKH;  ‘ 

f<  -  ycjiOBiio  onTHMajibHoe  cocTOHHiie  CHCTeMbi. 

Cjieuyn  peKOMeuuauHHM  [2,3  ],  onpeuejineTCH  no- 
GJieuoBaTejibHocTb  ([jyHKUHH  fk(yi)  c  noMombio  cueuy- 

lomero  peKyppeiiTHoro  coothoiuchhh: 


f\(yN)  =  niin[QN  ( yN ,  HN  )] 

{HN}eQ.N 


fK  =(Wi)  =  rain 


Qs-K*  I  0  N-K*})* 


(2) 


flepBoe  Bbipa>KeHHe  b  (2)  onpeueuneT  cocTOHHiie 

CHCHCMbl  H  MHHHMaJIbMbie  nOTepH,  COOTBeTCTByiOmHe 

nocjieuucMy  uhio,  xorua  uazio  onpeuejiHTb  BejiHHHHy  h 
HopMy  nojiHBa. 

Bropoc  (nocjie/mee)  cnaraeMoe  b  Bbipa>KeHHH  (2) 
HBJIHeTCH  oGmHM  HJieHOM  COOTHOmeHHH  H  HMeeT 

CMbicu  npn  K-2...N.  fljiH  K=2,  HanpHMep,  npuoGpe- 
TaeT  bhu: 


fi  (>^.,)  =  min 


Qn-\0  N-\yH  N-i)  + 

+/2(Vi+n(KAf.1  ,hn_,)) 


(3) 
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B  BbipaWCHHH  (1.)  Y+II(Y,  III)  -  BCKTOp  COCTOH- 

n n b  nana/ic  1-x  cyTOK,  r.e.  b  momcht,  Korna  chctcmb 
HaXO/UlJiaCb  B  COCTOflHHH  1/  K  HCII  npiIKHailblBaeTCa 

ynpHBJICHHe  Hr, 

n(Yi,  Hj)  -  BeK  rop  npnpameviHM  KOMnoncHTa  3a  1- 


c  cyTKH; 

Q  -  o6jiacTb  zionycTHMbix  ynpaBJieHHH  b  momcht 

(1-1  )x ; 

f<y.i)  “  MHHHMaJibHoe  3iiaHeHne  cyMMapHbix  no-  • 

Tepb  b  Haiia:ic  3Toro  npoMe>KyTKa  Yi  h  ynpaBJieHHH  b 

3TOT  MOMCHT  BpeMCHH  Hl.flpyTHMH  CJIOBaMH,  fV{Y>)  - 

MHHHMaJibHbie  oaoinaeMbie  b  momcht  x(l- 1 )  noTepn  3a 
Bee  Gynymee  BpeMa  zio  KOHua  BcreTanun;  cocrroaHHe 
cncTCMbi  ncpcjx  npHHanieM  OHepezmoro  pcmenna  (o 
bchhhhhc  H»)  ecTb  Yj  h  onTHMajibHbie  pcmeHna  npHHii- 


MaioTca  b  3TOT  momcht  h  bo  bcc  nocjienyiomcc  BpeMH. 

M3  Bbipa>KeHHH  (3.)  ohcbhziho,  hto  peuieHne  /U1H 
K-iuaroBOH  3anaHn  nojiynaeTca  H3  pcmeHna  ju la  (K-l)- 
inaroBOH  3ananH  noGaBJicnncM  onHoro  inara  c  hc- 
nonb30BaHHeM  pc3yjibTara,  noJiyneHHoro  HJia  (K-l) 
maroB.  • 

Tan  KaK  1  h  K  iJwHKUHonajibno  cBa3aiibi  1  =  N  -  K 
+  1,  TO  oGllIHH  HJ1CH  BbipajKCHHa  (3)  M03KH0  3anHCaTb 
cjieziyiomHM  o6pa30M: 


fK  =  (Y,)  =  min 


Q,(ri>Ht)  +  fKJYl+n(Y„H,)) 

[H.yn, 


(4.) 


B  cootbctctbhh  c  npimarbiM  nonxonoM  K  peme- 

HHK)  (JjyHKUMOHailbHblX  yiipaB-JieHHH  /IHHaMHHeCKOI'O 
nporpaMMHpoBaHHa  -  annpoKCHMaunn  b  ({jyiiKUHO- 
HajibHOM  iipocTpancTBe  -  nciiojib3yeTca  npiiHUHii  Ba- 
pbHpoBaHiia  b  iipocTpancTBe  cocToannH.  CornacHo 
3to m y  npHniinny,  KajKnaa  KoopnHHaTa  cocroaHiia  Y  b 
Bbipaa<cnHH  (3)  KBan  rycTca  no  ypoBino:  (J)opMHpycTca 
ceTOHnaa  cTpyKTypa,  b  y3Jiax  KOTOpon  pacrionaraioTca 
HOpMbI  nOJIHBOB  H  COO TBeTCTByiOIUHe  HM  HO'I'epH. 

3HancHHa  cjjyHKUHH  f*(Y)  BbiHiicJiaioica  b  3Thx 

(J)HKCHpoBaiiHbix  y3Jiax  ceTOHHOH  crpyKTypbi,  pa3Mcp- 
HOCTb  KOTOpOH  COO TBCTCTByCT  pa3MepHOCTH  BCKTOpU  Y. 

BeJiHHHiibi  mara  no  nopMe  noJiiiBa  H  h  MaKCH- 
MajibHoro  HHCJia  rpajiamin  HopM  x-m  BbionpaioTca 
yncTOM  HMdomnxca  TpcGoBaHHH  k  nojniBHOMy  pe>KH- 

My. 

ripHHaTbiH  inar  cctkh  onpeneJiaer  hhcjio  pa3JiiiH- 
Hwx  ToneK,  b  KOTopwx  ^onycKacxca  onpcn^Jinib  3Ha- 

HeHna  f*(Y). 

HTaK,  ecjin  H3BCCTHO  cocrroaHne  cucrreMbi  (nojia 
opomeHna)  na  nocjiejiHeM  mare  Yn,  to  onTHMaJibHoe 

na  3tom  mare  ynpaBJienHe  Hn  mokct  6biTb  Han/ieno 

corjiacno  nepBoro  Bbipa>KeHHa  cooiHomenna  (4.). 
TpymiocTb  3aKJiK)4aeTca  b  tom,  hto  npn  Hawajie  pac- 
neTa  ynpaBJieHHH  na  Becb  nocjienyiomHH  nepnozi,  na- 
npHMep,  npn  nnaunpoBaniiH  Ha  bcio  Bcrciauino  -  ot 


ccbb  Tu  no  kohiui  yGopKii  T*  -  hch3bcctho,  b  Kanoe 

KOHKpeTHOC  COCTOHHHC  npHJICT  CHCTCMU  K  IIOCJICnHCMY 

mary,  T.e.  k  MOMcmy  x(N-l).  3to  cocToaunc  aaBHCHT 
ot  ynpaBJieHHH  b  tcmchhc  Bcero  npcnbinymero  nepno- 
na  ynpaBJienna  {T»,  x(N-l)},  a  TaK>Ke  or  rnnpoMcieo- 

pojioniH-HecKOH  oGcTanoBKH  3a  bcci>  BcrcramioniibiH 

nepnon. 

rio3TOMy  npnxonnTca  BbicKa3biBarb  paiHbie 
npeanojiojKCHHa  o  tom,  b  KaKOM  cociohhhii  mo>kct 
OKa3aTbca  cucTeMa  k  MOMeHTy  x(N-l),  T.e.  paccMOT- 
peTb  Bee  B03MO>KHbie  cocToanna  Yn  h  nna  Ka>Knoro  H3 

hhx  onpenennTb  cooTBeTCTByiomee  onTHMaJibHoe  yn- 

paBJieHHe. 

B  pe3yjibTa  re  pemcHiia  nepBoro  Bbipa>KCHna  co- 
oTHomenna  (6.7)  jinn  MHoa<ecTBa  BceB03M0>KHbix  co- 
CToaHHH  {Yn}  6y/icT  nojiyneno  cooTncicrByiomce 

MHoa<ecTBO  ycjiOBHO-onTHMaJibHbix  noKa3a rencn  )(})- 
c})eKTHBHocTH  ynpaBJienna  Ha  nocjienneM  uiare 
{fN(YN)}  h  ycjioBHo-oirniManbHbix  ynpaBJieHHH  {Hn}. 

B  naMaTH  3BM  c})HKCHpyK)Tca  o6a  3th  Miio>KecTBa  h 
nejiaeTca  nepexon  k  cncnyiomeMy  mary,  cooTBeiciBy- 
lomcMy  npemiocJienncMy  HHTepBajiy  ynpaBJienna. 

M3  riocjienncro  Bbipa5KeHHa  cooTiiomemia  (4.) 
cjienyeT,  hto  3naiieHHe  noKa3aTCJia  3(j)(})eKTHBHOcTH  Ha 
3TOM  mare  jiojdkho  6biTb  nanneno  Kan  cyMMa  nByx  bc- 
jihhhh: 

Q  ~  Q n  +  Qn- i 

npnweM  onTHMaJibHbiM  ynpaBneiineM  6yneT  ro, 
KOTopoe  neJiaeT  MHHHMyM  Q  b  uejioM. 

TaK  KaK  no-iipe>KHeMy  Qn-i  6"  Qn-i(Yn-i),  t.c.  iiotc- 

pn  3a  nBoe  nocnenHHX  cyTOK  aaBucaT  ot  roro,  b  KaKOM 
cocToaunn  naxoniuiacb  cncrreMa  b  Hanajie  paccMai  pn- 
BaeMoro  npoMOKyTKa  BpeMenn,  to  ycJioBiio-oriTH- 
MajibHbie  noTepn  fN-i(YN-i)  onpeneJiaioTca  H3  Bbipa>Ke- 

Hna: 

/n-\(  yn-\  )  =  ™AQn- i  (  yn-\  ) +  Qn  (yn  )]  (5  •) 

rne  Yn  =Yn-i+Y\  (Yn-i,Hn-j)  -  cocrroaHHe  b  Komie 

npennociiennero  (h  cootbctctbchho  nocne/iHero)  hh- 

% 

TepBajia.  B  cocToamie  Yn  npnxoziHT  cncieMa,  naxoniiB- 

maaca  b  nawajie  npennocnennero  HHTepBaJia  b  cocToa- 
hhh  Yn  i,  npn  npnJio>KeHHH  k  hch  ynpaBJienna  Hn-i. 

B  CBa3H  c  TeM,  hto  nepBoe  cjiaraeMoe  (4.9.)  ne  3a- 
bhcht  ot  Hn,  HMee.M: 


TaK  KaK  In  BbiHncjien  na  npe/ibinymeM  mare,  to 

MHHHMH3anna  BbipajKenna  (5.)  npoH3BonnTca  rojibKo 
no  Hn-i. 
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3aiioMHHaioTCfl  nojiynemibie  MaccHBbi  {fN-i( Yn-i)} 

H  {Hn-i(Ynj)}.  h  aejiacTCJi  nepexon  k  cjie/iyiomeMy  ma- 

ry.  Ha  N-2  Hinrepna;ie  npmiHTHH  peuienHH  ncnojib3y- 
K)TC5i  pe3yjibTaTbi,  noayueHHbie  na  N-l  HiiTepBaae. 
npoaojrA'aa  3Ty  nponeaypy  BruioTb  jx o  Manana  npoiiec- 
ca  ynpaBJiemin,  nojiynacM  onTHMaJibHbie  noTcpu  h  co- 
oiBCTCTByiomiie  hm  onTHMaJibHbie  ynpaBaenHH  /yis 
Bcero  MHO/KeCTBa  B03M0>KHbIX  COCTOHHHH  CHCTeMbI 

BuyTpn  ynpaBJineMoro  nepno/ia.  ripii  dtom  KawztbiH 
pa3  onTHMaabHbic  peuienHH  onpe/iejunoTCJi  c  ncnojib-  • 
30BaHMeM  peuieHHH  upeAbi/iymcro  mara.  Tana*!  penyp- 
peHTHocTb  -  ocHOBa  MeTona  annaMHHecKoro  nporpaM- 
MHpOBaHHfl. 

riocae  ocymecTBaeHHH  "oGpaTiioro  xoaa”  aeaa- 
eTc«  nepexoa  K  "npjiMOMy  xoay",  HcnoJib3ya  cTpare- 


nuo  ynpaBaeHHH,  cooTBCTCTRyiomyio  3aaaHHOMy  Ha- 
naabiioMy  ycnoBHK)  Y(Tn)=Yo  -  HanpHMep,  cTapTOBaa 

BJia>K!IOCTb  nOHBbl. 

ripn  "ripHMOM  noaxoae”  ocymecTBJiHeTca  Bbioop 
tcx  H3  ycaoBHO-ormiMaabHbix  ynpaBneHHH,  KOTopbie 
COOTBCTCTByiOT  peaJIbHblM  COCTOHHHHM  CHCTeMbI,  T.C. 

TOMy,  b  KOTopoM  cncreMa  naxoaH/iacb  b  Hanajie  yn- 
paBJieHHM,  a  /tajiec  TeM,  b  KOTopbie  ona  npuxoztHT  npn 
npHJio)KeHHH  k  neil  Ha  iipexibUiymeM  mare  rojjbKo  hto 
Hamieimoro  ynpaBJieHHH.  3tot  npouecc  n  pozioJi/Kacr- 
ca  no  KOHLia  BereTaniiH.  OnTHMaJibHbie  ynpaBJieHHa, 
noJiyneHHbie  Ha  Ka>K/ioM  mare  "npaMoro  xona",  Bbi/ja- 
iotch  Ha  nenaTb. 

B  KOHiie  npouenypbi  bbojwtcji  o6o6meHHbie  pe- 


3yjibTaTbi  o. 
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STLINDRiK  SiPBRLI  DAG  SUQBBULEDiCiSiNiN  HIDRAVLIK  i§ 

REJiMiNIN  OYRBNiLMBSi 


R.S.0BiLOV 


Toklifctdiyimiz  yeni  konstruksiyali  dag  suqabuledic- 
isinin  osas  konslruktiv  elcmcnti,  <^ay  mscrasina  per- 


pendikulyar  olaraq  yan  sahil  vo  yaxud  araliq  divarlai 
arasmda  yerb§dirilmi$  silindrik  sipardon  ibaratdir.  Si 
lindrik  sipar  yariqlarda  65-70°  bucaq  altinda  yerla§diri 
lan  reykalar  iizrainda  harakat  edir.  Silindrik  sipar  ^ayir 
macrasmda  ki^ik  basqili  band  kimi  yerla§ib,  qar§isind^ 
bogulan  byel  yaradir.  Silindrik  sipar  boyu  yariq  a^il 
mi§dir.  Qay  axmi  iri  lil  fraksiyalarindan  tamizlanarak 
yariqdan  siparin  daxilina  (dahliza)  tokularak,  kanals 
otiiriilur.  Dag  suqabulcdicisinin  hidravliki  i$  rcjimi  silin¬ 
drik  siparin  sathindaki  sugotiiran  yangin  ufiqi  miista- 

viya  gora  45°,  90°  va  120°  bucaq  altinda  yerla§masinds 
oyranilib. 


Burada  sugotiiran  yangin  cni  2;  10;  15;  20  mm 
olub,  bu  da  sev'ilmi^  hidravliki  modella§ma  L  =15  miqy- 
asinda  naturada  onun  3;  15;  22,5;  30  sm  enina  uygun 
galir.  Laboratoriya  tacriibalarinda  9ayin  bogulan  bye- 
finda  suyun  sarli  0,6;  0,83;  1,80;  2,0;  2,2;  4,65;  11,6  va 
14,65  1/s  olub,  onun  natur  §araitdaki  0,52;  0,72;  1,56; 
1,74;  1,92;  4,05;  10,5;  va  12,78  mVs.  axin  sarflai  *ina  uyg- 
undur.  Bu  halda  dag  suqabuledicisinin  sarfi  isa  0,6  1/s- 
ya  kimi  dayi$ir  va  onun  natur  §araitindaki  0,52  ...6,27 
mVs.  su  sarfindaki  i§ini  xarakteriza  etmaya  imkan  verir. 

Eksperiinental  tadqiqatlarm  noticalari  gostarir  ki, 
taklil  olunmu§  suqabuledicinin  suburaxma  qabiliyyati 
sugotiiran  yangin  dl^ularindan  va  yatim  bucagindan, 

9ay  aximindan,  bogulan  byefda  yaramn  basqidan,  elaca 
da  digar  faktorlardan  asilidir. 


Sugotiiran  yangin  miixtalif  olgiilarinda  va  hidravli¬ 
ki  i§  rejimlarinda,  onun  yatim  bucagi  azaldiqca  suqabu¬ 
ledicinin  ?ayda  golurdiiyii  suyun  sarfmin  artmasi  mii§a-  I 
hida  olunur.  "  | 

Taci-iibadan  almmi§  malumatlann  naticalorinin  i§-  « 
lanmi§  analizina  asasan  <?ayin  muxtalifhidroloji  rejimla¬ 
rinda  dag  suqabuledicinin  su  gotiirma  arnsali  0.21...1-a 
kimi  dayi§ir.  Taklif  olunmu$  dag  suqabuledici  i^aym  me- 
jen  aximini  tamam  tutulub  sistema  otiiriilmasini  tamin 
etmak  imkanmdadir.  Sugotiiran  yariq  nazik  divarli  sua-  ® 
§iran  kimi  i§layarkan  boguimayan  hidravliki  rejimda  ^ 
olur  va  onun  astanasmda  yaranan  bohran  darinlik  * 

I 


burada,  a=l,l;  q-yangm  xususi  ssrfi,  g=9,8m/ 
dadosindan  hesablamr.  Bu  dusturla  hesablanmi?  bol 

ran  darmhklar,  onlann  foxsayli  tacrubabrdan  alinm 
qiymatlarindan  farqi  9,8%-a  9atir. 

Eksperimenta]  tadqiqatlarm  malumatlarinm  isl 
malon  naticalarinm  analizina  asasan  boguimayan  hi> 

rav hk1  rejimda  i5layan  sugotiiran  yangin  sarf  amsa 
0,33-dan  0,48-o  kimi  dayi§ir. 

Qayin  boyuk  axmlannda  suqabuledici  onun  ax 
minin  yalmz  bir  hissasini  gotiirur  va  bu  halda  sucoturr 
yariqdan  dahliza  tokulan  axina  de?ikdan  suyun  aximr 

sugotiiran  yangin  sarfamsah  as; 

san  0,5. ..0,628  olur. 

Tadqiqatlarm  yerina  yetirilmasinda  dag  suqabul 
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